Comparison of Dimensional Accuracy of Open Tray and Closed Tray Impression Techniques while using Multi-Unit Abutments in Dental Implants by Ganagamani, A T
COMPARISON OF DIMENSIONAL ACCURACY OF OPEN 
TRAY AND CLOSED TRAY IMPRESSION TECHNIQUES 
WHILE USING MULTI-UNIT ABUTMENTS  
IN DENTAL IMPLANTS 
 
A  Dissertation submitted 
in partial fulfil lment of the requirements 
for the degree of 
 
MASTER OF DENTAL SURGERY 
BRANCH –I 
PROSTHODONTICS 
 
THE TAMILNADU DR.M.G.R. MEDICAL UNIVERSITY 
CHENNAI- 600032 
 
2016-2019 
 
ADHIPARASAKTHI DENTAL COLLEGE & HOSPITAL 
MELMARUVATHUR- 603319 
 
DEPARTMENT OF PROSTHODONTICS 
CERTIFICATE 
 
 This is to cert ify that Dr. A. T. GANAGAMANI ,  Post Graduate 
student (2016-2019) from the Department of Prosthodontics, 
Adhiparasakthi Dental College and Hospital,  Melmaruvathur –  603319, 
has done this dissertation titled “COMPARISON OF DIMENSIONAL 
ACCURACY OF OPEN TRAY AND CLOSED TRAY IMPRESSION 
TECHNIQUES WHILE USING MULTI-UNIT ABUTMENTS IN 
DENTAL IMPLANTS” under our direct guidance and supervision in 
partial fulfillment of the regulations laid down by the Tamilnadu Dr. 
M.G.R Medical University,  Chennai –  600032 for MDS.,  (Branch-I)  
Department of Prosthodontics Degree Examination.  
 
 
Guide  & Head of the Department  
Dr.N.VENKATESAN, MDS 
Professor and Head 
Department of Prosthodontics  
 
 
Principal  
Dr. S. THILLAINAYAGAM., MDS 
Professor and Head,  
Department of Conservative Dentistry & Endodontics  
 
ACKNOWLEDGEMENT  
 
 I thank ALMIGHTY GOD for all  his blessings and for being 
with me throughout and leads me to prepare and complete this 
dissertation.  
 
 I thank our Correspondent Dr. T. Ramesh ,  MD., for his vital  
encouragement and support.  
 
 I am thankful to Dr. Thillainayagam, MDS., our beloved 
principal, Adhiparasakthi Dental College and Hospital, Melmaruvathur 
for providing me with the opportunity to utilize the facilities of the 
college.  
  
 I avail this opportunity to express my gratitude and reverence to 
my beloved teacher and guide Dr. N. VENKATESAN, MDS . ,  Professor 
and Head, Department of Prosthodontics, Adhiparasakthi Dental  
College and Hospital, Melmaruvathur. His pursuit for perfection and 
immense support were a source of constant inspiration to me and 
without which such an endeavour would never have materialized.  
  
 I am thankful and express my gratitude to my teachers 
Dr.K.Prabhu,MDS., Reader,  Dr.Sakshi Madhok, MDS., Reader and 
senior lecturers  Dr.A.Kirubakaran,  MDS., Dr.Mohammed Imthiyas, 
MDS., Dr.V.C.Karthik,MDS., Dr.I.Ramesh Kaarthik,MDS., for their 
valuable suggestions and encouragement throughout  the completion of 
my Main dissertation. I am thankful and express my gratitude to my 
teachers.  
 I also wish to thank my seniors, Dr.S.Elakkiya, 
Dr.S.Vinothkumar, and my post graduate colleagues Dr.Nithyapriya,  
Dr.Vidhu Antony  and I warmly acknowledge my juniors Dr.Jeevitha 
Mani, Dr.Kabilan, Dr.Mithra, Dr. Pravin Tharsan, Dr. Pazhani 
Prasanth and  Dr. Muthu Annamalai.  
 
 I am infinitely obliged to my ever loving parents                              
Mr. A. Thiyagarajan, my mother Mrs. T. Poomariammal,  my wife 
Dr. M. Preethi and my daughter T.G. Thaara  without whose support  
and understanding, anything of these would have been not possible.  
  
 I thank Dr. Dipayan Datta  for helping me with the statistics in 
the study.  I thank Mr. Maveeran ,  B.com.,MLIS.,  Librarian and the 
library staff Mr.K.SelvaKumar ,B.A., Adhiparasakthi Dental College 
and Hospital , Melmaruvathur , for the favours  they have rendered.  
 
Dr. A. T. GANAGAMANI 
Post Graduate Student  
 
 
 
 
 
 
 
 
 
DECLARATION 
TITLE OF THE DISSERTATION 
COMPARISON OF DIMENSIONAL 
ACCURACYOF OPEN TRAY AND CLOSED 
TRAY IMPRESSION TECHNIQUES WHILE 
USING MULTI-UNIT ABUTMENTS IN DENTAL 
IMPLANTS 
PLACE OF THE STUDY 
Adhiparasakthi Dental College and Hospital,  
Melmaruvathur-603319.  
DURATION  OF THE COURSE 3 Years  
NAME OF THE GUIDE Dr. N. VENKATESAN, MDS.,  
NAME OF HOD Dr. N. VENKATESAN, MDS.,  
 
 I hereby declare that no part of the dissertation will  be uti lized 
for gaining financial assistance or any promotion without obtaining 
prior permission of the Principal, Adhiparasakthi Dental college and 
Hospital, Melmaruvathur -603319. In addition, I declare that no part of 
this work will  be published either in print or in electronic media 
without the guides knowledge who have been actively involved in 
dissertation. The author has the right to reserve for publish work solely 
with the permission of the Principal, Adhiparasakthi Dental college and 
Hospital, Melmaruvathur -603319.  
 
Guide & Head of Department     
 
Signature of candidate  
ABSTRACT 
BACKGROUND: 
 A dental implant  is a prosthetic device made of alloplastic  
material implanted into the oral tissue beneath the mucosa and or 
periosteal layer and or within the bone to provide retention and support  
for a fixed or removable dental prosthesis. Making a superstructure 
with passive fitness is one of the main objectiv es during implant -based 
prosthesis. Preparation of a precise mould with stable dimensions prior 
to casting is necessary to achieve this passive fitness failing which can 
lead to fracture of the implant components.  The impression techniques 
that are used in implants are open tray and closed tray techniques. Both 
can result  in dimensional inaccuracy that can lead to failure of the final  
abutment.  
AIM AND OBJECTIVE: 
 To compare the dimensional accuracy and the better impression 
technique between open tray and close tray impression techniques 
while using multiunit abutments in dental  implants.  
MATERIAL AND METHODS :  
 The research was done through an experimental  laboratory 
method on 10 input samples in each group and a master sample forming 
a total  number of 21 samples. Every two angulated implants were 4 cm 
apart with 3.5 cm distance from central  implant and the position of 
implants were at a divergence or convergence of 17° and 28
o  
respectively from the central component. Stock trays made of metal  
were customised with tray handles to be attached to the surveyor and 
polyvinylsiloxane impression material  was used. In open tray 
technique, the guide pins were loosened using hex -driver and were 
removed. Then, the tray was detached from the main cast with the 
copings being remained in the mould, while analogue of the implant  
was connected to the impression copings. Impression copings of the 
closed tray remained on the main cast  after polymerization of the 
impression material.  These copings were removed from the  main cast  
and connected to the analogue when the tray was removed. Analogue 
units of the compound coping were placed deep in the impression by 
applying pressure with complete or partial clockwise rotation till  a 
resistance against rotation was felt . The i mpression was examined and 
it was repeated when any kind of deficiency was observed including 
trapped air bubbles and leftovers of impression material between the 
coping connection and the analogue. Dental  stone, high strength (type 
IV) cast was then prepared that were trimmed and coded after being 
cured for one hour.  The casts were analysed by CMM (coordinating 
measuring machine, GMT Germany). Statist ical analysis adopted in 
this study was Student t -test.  
RESULTS :  
 Statist ically significant p value was ach ieved only for implant 1 
of the open tray and closed tray impression techniques. When implant 1 
was compared for difference in mean from the control, open tray 
method showed lesser deviation from the standard, and hence better  
accuracy in impression  
CONCLUSION:  
 The results of the present study show that open tray impression 
technique produces better dimensional accuracy when compared to 
closed tray impression technique when used for multi -unit  abutment 
implants  
KEY WORDS :   
 Multi-unit abutments, Dental implants, Passive fitness, open tray 
impression technique, closed tray impression technique . 
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 A Dental  implant  is a prosthetic device made of alloplastic 
material implanted into the oral tissue beneath the mucosa and or 
periosteal layer and or within the bone to provide retention and support  
for a fixed or removable dental prosthesis; a substance that  is placed 
into and or on the jaw bone to support  a fixed or removable dental 
prostheses.[1] It is a surgical component that interfaces with the bone 
of the jaw or skull  to support a dental prosthesis  such as a crown, 
bridge, denture, facial prosthesis or to act as an orthodontic anchor .  
 
 The materials in which dental implants came into development 
range from gold ligature wire, shells, ivory to chromium, cobalt , to  
iridium and platinum. The designs have started from spiral stainless 
steel implant designs to double helical  creations and endosseous root 
forms and continuous efforts are being made to replace the positions 
that natural  teeth once held. Dental  implant surfaces were also 
modified to decrease the healing time for osseointegration. Modified 
surfaces incorporated the use of hydroxyapatite, composites, carbon, 
glass, ceramic as well as titanium oxide. In order to make th e exterior 
as suitable as possible, implant surfaces have additionally been 
sandblasted, oxidized, fluoridated, etched, and medicated. The most  
recent innovative laminin coating is the centre of focus in present day 
implant endeavours.   
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 Tooth loss is very common and it can happen as a result  of 
disease and trauma; therefore,  the use of dental implants to provide 
support  for replacement of missing teeth has a long and multifaceted 
history. Statistics provided by the American Association of Oral and 
Maxillofacial Surgeons show that 69% of adults ages 35 to 44 have lost  
at least one permanent tooth to an accident, gum disease, a failed root 
canal or tooth decay. Furthermore, by age 74, 26% of adults have lost  
all of their permanent teeth. Therefore, the us e of dental  implants 
reveals that about 100,000-300,000 dental  implants are placed per year,  
which approximates the numbers of art ificial hip and knee joints placed 
per year. [2]  
 
 The basis for modern dental implants is a biologic process called 
osseointegration. The genesis of osseointegration as a concept was 
introduced by Per-Ingvar Branemark (1969), professor at the Institute 
of Applied Biotechnology, University of Goteb org. He called it as “A 
direct structural  and functional connection between ordered living bone 
and the surface of the load –  covering implant.” Osseointegration is 
defined as “The apparent direct  attachment or connection of  osseous 
tissue to an inert, alloplastic material without intervening connective 
tissue”.[1] The American Academy of implant dentistry in 1989 
defines osseointegration as “Contact established without interposition 
of nonbone tissue between normal remodeled bone and an implant 
entailing a sustained transfer and distribution of load from the implant 
to and within the bone tissue.” In order to create osseointegration a 
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minimal amount of bone should be removed, the basic topography of 
the region should not be changed, the retention of the original or 
transitional denture should be maintained during the healing period.[3]  
Making a superstructure with passive fitness is one of the  main 
objectives during implant -based prosthesis. Passive fitness is  the term 
used to address fitt ing status of the implant in which implant body 
shows adequate fitting of its superstructure for simultaneous adaptation 
when one or more number of implants a re used or connected. 
Preparation of a precise mould with stable dimensions prior to casting 
is necessary to achieve this passive fi tness. However, failing to achieve 
this passive fitness will incur stress on implants which can finally lead 
to fracture of the implant components and failure of the treatment. The 
forces created in the implant due to non -passive nature of the 
superstructure is able to resorb the bone surrounding the implant and 
cause ischemia within peri -implant tissue and subsequent healing w ith 
non- mineral tissue around the implant, mechanical fracture,  loosening 
of the implant components and fracture of the restoration.  
 
 Making a precise impression and hence the subsequent cast for 
the implant is necessary for passive fitness. There are se veral methods 
to achieve passive fitness, although no distinct protocol has been 
introduced in this field yet. It is now believed that the impression 
materials are significantly improved, so choosing the proper technique 
would be the main issue. Recent dev elopments in impression 
techniques, to obtain the maximum accuracy of the implant position, 
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have been regarded more than other issues.  Some degrees of error and 
inaccuracy have also been noticed in the precise transfer of the implant 
positions for all impression methods. Dimensional changes occur due 
to the contraction in the impression material due to polymerization 
reaction with formation of volatile materials and by-products and also 
from the pressure applied during the impression technique.  
 
 Dental impression can be defined as “a negative imprint or a 
positive digital image display of intraoral anatomy used to cast or 
produce a 3D replica of the anatomical structure that  is to be used as a 
permanent record or for the production of a dental restoration or a 
prostheses” –  GPT-9. Dental impression of implants placed in mouth 
form a critical aspect in final prosthesis and every effort should be 
made to ensure that  the intraoral fit  is  accurately reproduced in the 
impression made.  
 
 Implant impression techniques can be classified as implant level  
impression techniques and abutment level impression techniques.  
Implant level impression techniques includes open tray and closed tray 
techniques.  Abutment level impression techniques include  direct and 
indirect  techniques. Implant level impressions are made using abutment  
analogues and is necessary especially when a customisable abutment is  
used or for full mouth implant support . Abutment level impressions are 
only helpful if there are no maj or alterations in the pre-fabricated 
abutments,  angulations of the implant fixture and when customisable 
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abutments are not necessary. Open tray technique uses a custom or 
stock tray with access to the impression coping screws, which exposes 
the coronal ends of the impression coping. Impression material is  
syringed around the impression coping and fil led tray is then inserted 
into the mouth, ensuring that  guide pin of the impression coping is 
visible and protrudes through the hole in the tray. Impression cop ings 
are unscrewed and they are removed from the mouth together with the 
set impression. The implant analogues are connected to the copings 
using the same screw. Some precautions to be taken are 
radiographically confirmed seating of impression coping to  the implant 
and use vinyl gloves when elastomeric impression material is used. 
This technique can be used for single tooth restorations,  multi -unit  
restorations and implant over dentures for either cement retained or 
screw retained prosthesis. An advantage of this technique is the dentist 
can confirm the laboratory preparation and contour of the provisional 
prosthesis to achieve the desired healing and soft t issue contour before 
final crown fabrication.  
 
 The open tray technique can be further subdivided in to splinted 
and non-splinted techniques. The splinting procedure is recommended 
in case of multiple implants to decrease the amount of distortion and to 
improve impression accuracy and implant stability.  Splinting of the 
transfer copings prevents rotationa l movement of impression copings in 
the impression material during analogue fastening, which provides 
better results than not splinting. Accuracy of a splinted impression 
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technique depends upon its resistance to deformation under the forces 
of impression material; hence the use of rigid splint material is  
essential for accurate master cast. Materials used to splint impression 
copings include pattern resin, light -curing composite resin, impression 
plaster and autopolymerizing acrylic resin.  
 
 In closed tray impression technique, the copings are connected to 
the implant and after the removal of impressions they are retained on 
the implants. These copings are then removed from the implant, 
attached to the implant analogues and reinserted in the impression.  
Clinical situations which indicate the use of the closed tray technique 
are limited interarch space, a tendency to gag, or if i t  is too difficult to 
access an implant in the posterior region of the mouth.  
 
 Snap-fit (press fit)  plastic impression coping uses press-fi t  
impression coping which is connected to the implant by pressing 
instead of screwing and the plastic impression copings are picked up in  
the impression. This technique is not a pick up impression because it  
does not require an open tray, but instead uses a closed tray.  It is  not a 
transfer impression, either, because the plastic impression copings are 
picked up in the impressions. Advantages are helps to overcome the 
movement of impression coping inside the impression material, time 
saving, has the advantage of both the open and closed tray implant 
impression techniques,  more comfortable for both the clinician and the 
patient and easy to manipulate. The snap-fit technique is the most 
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reliable impression technique but it  cannot be used in most s ituations 
where the abutments are modified, angulated implants are place d.  
 
 When restoring a full arch,  screw-retained implant prosthetic 
case, even a minimal disparity in the draw of the implant interface 
access causes restorative challenges. The use of multi -unit abutments 
can overcome restorative challenges and is highly recommended (if  
not required) when creating a full  arch screw-retained implant 
restoration. Multi-unit abutments (MUA), are designed with a range of  
angle correction and are available for virtually all implant platforms. 
Multi-unit abutments provide a passive draw and positive uniform seat  
for all abutment sites. They are indicated in screw retained full arch 
prostheses,  to correct angulations,  to correct  for implant height 
disparities. The advantage of using multi -unit abutments far outweighs 
any of the disadvantages such as much easier and more predictable 
seating of the final restoration, reduced stress translated into the  
restorative system due to the passive nature of the seating process of 
multi-unit abutments and easier to remove and replace the  prosthesis  
during recall  appointments.  
 
 Multi-unit abutment system provides the tools to restore even 
compromised edentulous cases. With a wide variety of abutment 
angles, collar heights and platform diameters, multi -unit  abutment 
systems cater to patient’s individual needs. The Multi -unit abutment 's 
intelligent design and restorative flexibil ity is matched only by i ts ease 
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of use and surgical efficiency. Multi -unit abutments are available in 
different angles such as 17
o
,28
o
and 40
o
.  The angled Multi -unit 
abutments allow for the tilting of the two posterior implants,  meaning 
longer implants can be positioned in the anterior bone, rather than in 
the posterior where the bone is often resorbed. This increases bone -to-
implant contact  and reduces the need for vertical  bone augmentation.  
 
 Anchoring the implants in better quality anterior bone also 
reduces cantilevers,  improving support for the prostheses. Numerous 
studies have been done comparing the dimensional accuracy of the 
open-tray and closed-tray impression techniques when multiple 
implants are used. This study aims to compare the two best impression 
techniques (open tray and closed tray)  advocated for implant level 
impressions and its effect on dimensional accuracy while using mult i-
unit abutments.  
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Aim of the study 
 To compare the dimensional accuracy and identify a better 
impression technique between the open tray and close d tray impression 
techniques when using multiunit abutments in dental  implants .  
 
Objectives of the study  
 To find the dimensional accuracy of open tray impression 
technique using multiunit abutment  
 To find the dimensional accuracy of closed tray impression 
technique using multiunit abutment .  
 
 To compare the dimensional accuracy between the open -tray and 
closed-tray impression techniques when using multiunit abutments in 
dental  implants .  
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Implant failure 
 Implant therapy, while highly effective,  does have the potential  
for both technical  and biological  complications. A. G. Wee et  al  in  
1999 [5] reported that the complications include bone loss, fracture of 
the implant or the fracture at  the implant abutment interface.  
 
 M. Karl et al in 2004[6] told that there are several clinical and 
laboratory variables that can affect the accuracy of the implant cast.  
These have a direct effect on the final fi t  of the prosthesis and include 
impression technique, pouring methods, impression materials,  
properties of the die stone used, machining tolerance of the implant 
material  used and implant depth and angulation.  
 
Passive fit of implants  
 Al Turki et al in 2003[7] reported that the final fit  of the 
prosthesis and abutment should have a passive fit.  Generally,  implant -
supported fixed prostheses comprise screw retained and cement 
retained superstructures. In implant supported prostheses, reduced 
stress along the implant and surrounding bone is a desired f eature.  This 
could be possible through a passive fit of the prosthesis superstructure 
on the implant abutments. The passive fit of implant supported 
prostheses to the underlying structures is fundamental  for successful  
and survival of the osseointegrated p rosthesis  A passive fit  is more 
complex and difficult  to achieve for a screw -retained implant 
Review of Literature 
 
 Page 11 
 
superstructure especially with multi -unit implant supported prostheses.  
Although there is no actual  definition to highlight the meaning of 
passive fi t clinically, the superstructure of the screw retained implant -
supported prosthesis can be considered passive if it  does not generate 
static loads and strains within the prosthesis or in the surrounding bone 
matrix. Jemt et al[8]  defined the passive fit as a level of fit  which will  
not produce or cause any long-term clinical problem.  
 
Implant misfit  
 Gim´enez, M et al in 2015 [9] told that  unlike the natural teeth 
which can move in their sockets about 100  microns, the implant has 
limited range of movement around 10  microns. Thus, the misfi t in case 
of implant-supported prosthesis will be more destructive in contrast to 
the teeth-supported prosthesis. And therefore, the passive fit  
achievement is a prerequisite for the survival and the successful  long -
term osseointegrat ion. Generally,  the framework misfit  may lead to 
mechanical and biological  complications. Mechanical  problems can be 
manifested as loosening of the prosthetic retaining screws, locking or 
fracturing of the abutment’s screw and fracture of various component s 
in the system, which can be referred to a delayed component failure.  
On the other hand, biological  complications may range from pain,  
tenderness, marginal bone loss, and even loss of osseointegration.  
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Machining tolerance 
 Lee et al in 2008 [10] states  mechanical  or machining tolerance 
is defined as the difference in rest positions (horizontal shift) between 
the components when these components are held in place by their 
respective fastening screws. This can be considered as a source of 
misfit ,  which can range from 22 to 100  microns.  
 
Biological tolerance  
 Lee et al in 2008 [10] states biological  tolerance is the capability 
of the bone surrounding the implants to withstand and tolerate the 
stresses distributed along the implant -bone interface, without an y 
further clinical complications.   
 
 V.A.Chia et al in 2017[11] evaluated several studies that  
attempted to define the misfi t numerically,  but there was no definite 
agreement to quantify the acceptable level of the misfit .  The first  
person to quantify the passive fit of implant framework was Branemark 
who stated that  the misfit  should be not more than 10  microns.  
 
Factors affecting passive fit  
 Carr AB in 1991 [12] concluded that the distortion equation 
consists of the following procedures that can contrib ute to the misfit  
and include impression procedure, master cast fabrication, wax pattern 
fabrication, definitive prosthesis fabrication and definitive prosthesis 
delivery. The implant impression accuracy depends on several factors 
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which includes impression material , impression technique, the implant 
angulations and the number of implants. The impression technique 
itself depends on whether it  is a direct or indirect method, splinted or 
non-splinted, and on the design of the impression coping.  
 
Impression material  
 Carr AB in 1992 [13] concluded that there is an inevitable,  
inherent discrepancy in the implant impression, which was quoted in 
the range of 50 μm. One of the factors related to this inherent 
discrepancy is the shrinkage and contraction of the impression m aterial  
due to the cross-linking and rearrangement of the polymer chains.  
Further shrinkage can occur due to loss of volatile consti tuents and by -
products.  The expansion will also occur if  there is water sorption. 
Several impression materials have been use d for multi-unit implant 
impression; the most commonly described were addition sil icone and 
polyether impression materials. This can be correlated to their 
improved accuracy.  
 
Impression tray 
 The customized tray can provide an impression with uniform 
thickness making it  superior and more appropriate than a stock tray 
particularly in implant cases. Burns et  al . [14] compared the accuracy 
of customized tray to stock tray, and found that the impression taken 
with the customized tray was significantly more ac curate.  They 
postulated that the customized tray was more rigid than the stock tray,  
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and at the same time, the impression material was uniformly distributed 
within the customized tray unlike the stock tray. The implant 
impression can be at the abutment or implant level.  
 
Implant level impression and coping  
 The implant level impression is preferred in the aesthetic zones 
and reduces the number of treatment visi ts. The impression copings are 
mainly supplied in tapered or squared shapes. Muaiyed Mahmoud 
Buzayan et  al in 2013[15] reported that modification of the coping 
surface could enhance the accuracy of the impressions , modifications 
such as airborne particle abrasion of the copings and coating the 
copings with the compatible adhesive.  
 
Number of implants and angulation  
 Several authors reported that as the angulation of the implant 
increases the accuracy of the impression decreases. Implant impression 
accuracy has also been shown to be inversely affected by the number of  
the implants, and this was thought to be due to increased distortion and 
deformation on removal of the impression. Conrad et al. [16] reported 
that the acceptable angulation of the implant that will not have an 
adverse effect  on the impression accuracy was around 15°. They also 
demonstrated that impression accuracy has as well been shown to be 
inversely affected by number and angulation of the implants.  
 
 
Review of Literature 
 
 Page 15 
 
Implant impression procedures 
 Pandey K et al in 2013[17]  Two main implant impression 
techniques are used for transferring the intra -oral spatial relationship 
of the implants to the working cast. One impression technique is the 
direct open tray technique uses an open tray, a custom tray that  
contains windows exposing the impression copings. The other  
impression technique is the indirect technique that uses closed tray.  
The most common techniques are closed -tray, open- tray which has 
been cited almost similarly in the literature, although angulation of th e 
implants plays a key role in the accuracy of impression. The transfer 
technique uses tapered copings and a closed tray to make an 
impression.  
 
Open tray/ pick up impression  
 Review by Pandey K et al in 2013[17] An impression is taken 
with the irreversible hydrocolloid and is poured with type -III gypsum 
product.  On dental stone cast, a rigid custom tray is fabricated, and 
the window is cut over implant site on the tray.  Gingival 
former/healing abutment is removed and open tray impression coping is 
fitted on implant fixture. After fitting on implant fixture, splinting of 
these copings should be done together to provide rigidity and more 
accuracy. Custom impression tray is tried in; it  is ensured that open 
tray impression coping should emerge out from the wi ndow. This will  
give good support of impression copings by impression material and 
easy removal. Window area should be closed by wax.  
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  Rubber base impression material is loaded, and the impression is 
taken on the open tray. Impression coping is felt below  the wax sealed 
window area of the tray. After the complete set,  the impression copings 
are unscrewed through the window on the tray. As copings are 
tightened together, these will come out together without any moment 
and with greater accuracy from the mouth. The copings are easily 
removed with proper support of impression material . Gingival former/  
healing abutments are replaced on implant fixture.  
 
 Advantages of open tray impression techniques as told by Sparsh  
Garg in 2013[18] are reduces the effect of i mplant angulations, reduces 
deformation of the impression material, removes the concern for  
replacing back the coping into the respective space of the impression. 
Disadvantages of open tray technique are the movement of impression 
copings inside the impression during the clinical and laboratory phases 
may cause inaccuracy in transferring the spatial posit ions of implants 
from the oral  cavity to the master cast.   
 
Closed tray impression technique  
 The healing abutment/cap is replaced with closed tray transf er 
coping. The closed tray transfer coping (impression coping) is selected 
according to the shape and size of the fixture head and its fi tting can 
be re-confirmed by radiograph. A stock tray, which covers all the 
important landmarks related to the implant supported prosthesis, is  
being selected. There should be adequate clearance for impression 
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coping and impression material which is ensured before final tray 
selection.    
 
 The impression can also be taken on a closed custom tray as told 
by Pandey K et al in 2013[17]. For fabrication of custom tray; alginate 
impression is made after placing impression coping, a model is poured 
with type III gypsum product. Above dental stone model, a spacer is  
adapted for block-out the teeth and undercut areas, and a custom  tray is 
fabricated. The spacer provides adequate clearance for the impression 
coping and the impression material . Rubber base impression material  
(addition silicon or polyether impression material) should be the good 
choice for taking closed tray impression. The consistency of rubber 
base impression materials is the heavy body, light body or medium 
body (monophase) same as for crown and bridge cases. Light body and 
heavy body consistency used in combination while medium body is 
alone. As there is  a requirement of reposit ioning of closed tray 
impression coping in impression, the medium body polyester material  
is good choice as l ight body consistency is less rigid. Closed tray 
impression coping are left in the mouth after the removal of 
impression. The impression should be checked for any irregularities 
and porosities.  The closed tray transfer coping is being removed from 
the implant fixture in the mouth. The implant analog ue is tightened 
with the closed tray impression coping and it’s being reposit ioned into 
the impression. Impression coping should be recorded accurately for 
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the fate of implant supported prosthesis. Gingival former is  tightened 
on implant fixture after removal of the closed tray transfer.  
 
 According to Conrad et  al[16] and Lee et al[10], in some 
situations, the indirect closed tray is preferred to direct  open tray 
techniques,  such as in cases of gagging, l imited inter -arch space and in 
cases where access to the posterior region is limited. The advantages of 
this technique; it  is easier as it  resembles the conventional impression 
technique and the replica to copings fastening would be visualized 
directly, suitable for short inter arch space and special tray is not 
required. However, the impression material  recovering f rom angled 
implants will  be difficult,  and there will  be a high chance of 
impression deformation. Impression copings need to be carefully 
repositioned and correctly oriented back at their respective sites.  
 
Snap fit impression technique  
 Snap-fit (press fit)  plastic impression coping uses press-fi t  
impression coping which is connected to the implant by pressing 
instead of screwing and the plastic impression copings are picked up in  
the impression. This technique is not a pick up impression because it  
does not require an open tray, but instead uses a closed tray.  It is  not a 
transfer impression, either, because the plastic impression copings are 
picked up in the impressions.  
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 Advantages are it helps to overcome the movement of impression 
coping inside the impression material, time saving, has the advantage 
of both the open and closed tray implant impression techniques, more 
comfortable for both the clinician and the patient and easy to 
manipulate, helps to overcome the movement of impression coping 
inside the impression material , time  saving. The snap-fit technique is  
the most reliable impression technique but it  cannot be used in most 
situations where the abutments are modified, angulated implants are 
placed.[4]  
 
Digital impression techniques  
 The development of digital dental impress ion systems has 
enhanced patient care and has provided a paradigm shift in treatment 
workflows in both the surgical and restorative phases. With 3D 
visualization of the intraoral condition as well as the designed 
prosthesis, dental treatment has become mor e predictable and precise.  
In general , the integration of digital impression or intraoral scanning 
(IOS) systems in dentistry has improved many aspects of the treatment  
workflow, not only in the laboratory phase but also in patient care by 
providing (a) improved patient experience and comfort during 
impression taking, (b) reduced distortion by circumventing the use of 
dental  materials such as impression and gypsum materials, (c)  
improved reproducibility,  (d) ability to inspect preparations and 
impressions three-dimensionally,  (e) better communication between 
laboratory technicians and practit ioners,  and (f) improved educational 
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tools to teach tooth anatomy and tooth preparations in teaching 
institutions.  
  
 Digital impression procedures have been recently in troduced in 
fixed and implant prosthodontics, as by their nature,  these procedures 
may eliminate the errors with conventional impressions and stone casts  
(Ender & Mehl 2015; Chochlidakis et al. 2016). Digital impressions 
using an intra-oral  optical scanner  (IOS) eliminate tray selection,  
dispensing and polymerization of impression materials, and 
disinfection and shipping to the laboratory, while patient comfort is an 
additional advantage (Papaspyridakos et al. 2014). The digital  
impressions are sent and sto red electronically, improving efficiency 
(Lee et al . 2015; Lin et al. 2015; Gimenez  Gonzalez et  al. 2016; 
Papaspyridakos et al. 2016). Currently,  the most popular video  
acquisition IOS systems on the market are the TRIOS (3shape), the 
Omnicam (CEREC by Sirona), and the True Definition scanner (3M 
ESPE)[65]. Though the use of digital impressions for implant dentistry 
has not been fully established, accuracy of digital impressions has not 
been widely studied till  today. Verification of accuracy of a digital 
impression in the implant field should be a prerequisite for the clinical 
application of any new technology.[19]  
 
The Accuracy of the Direct and the Indirect Techniques  
 Several authors studied and compared the accuracy of direct and 
indirect techniques;  some found that the direct technique was more 
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accurate than the indirect one. Others demonstrated that the indirect  
technique was more accurate than the direct ones. While the rest  found 
no statistically significant difference between both techniques. A 
systematic review by Lee et al [10] concluded that, in situations where 
there are three implants or fewer, no signifi cant difference between the 
direct and the indirect techniques were observed, while in case of more 
than three implants, the direct  technique was fo und to be more 
accurate.  
 
 Hence this study was done with the aim to compare  the 
dimensional accuracy of open tray and closed tray impression 
techniques while using multi -unit  abutments in dental  implants.  
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Materials and Method 
 The research was done through an experiment al  laboratory 
method on 10 samples in each group and a master sample forming a 
total number of 21 samples. A steel model, having 8 cm diameter and 3 
cm height, was made. Every two angulated implants were 4 cm apart  
with 3.5 cm distance from central implant. The position of implants  
was analysed by the surveyor so  that  the central  implant (Implant -1 0
0
) 
was placed perpendicular to the casting surface while the other 
implants had divergence or convergence of 17°(Implant 2) and 28
o 
(Implant 3) respectively from the central component. The implants 
were fixed using cyanoacrylate. Even though we know custom trays are 
best suited for making implant impressions, in a clinical perspective 
the use of stock trays outweighs the use of custom trays. Therefore in 
this study stock trays were used instead of custom trays. All  operations 
were implemented by one operator. Stock trays made of metal with 
customised tray handles to be attached to the surveyor were used. The 
trays were then trimmed and perforated to enhance gripping of the 
impression material . The trays were filled by polyvinylsiloxane 
material and separate impressions were made. The impression material  
was allowed to be polymerized for 3 minutes before detachment.  
 
 In open tray technique, the transfer coping pins were loosened 
using hex-driver and were removed. Then, the tray was detached from 
the main cast with the transfer copings being remained in the 
impression mould, while analogue of the implant was connected t o the 
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transfer copings. Impression copings of the closed tray remained on the 
main cast after polymerization of the impression material. These 
copings were removed from the main cast and connected to the 
analogue when the tray was removed. Analogue units o f the copings 
were placed deep in the impression by applying pressure with complete 
or partial clockwise rotation till  a resistance against rotation was felt.  
This contact feeling implies that position of the implant has been 
correctly transferred.  
 
 The impression was examined and it was repeated when any kind 
of deficiency was observed including trapped air bubbles and leftovers 
of impression material between the coping connection and the 
analogue. Dental stone, high strength (type IV) cast was then poured 
according to instructions of the manufacturer. Casts were trimmed and 
coded after being cured for one hour. The casts were analysed by CMM 
(Coordinating measuring machine with laser pointer, GMT Germany).  
Statist ical analysis adopted in this study was Student t -test.  
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Figure 1: Armamentarium 
 
 
 
Figure 2: Metal model  
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Figure 3: Implants placed at angulations  
 
 
Figure 4: Master model placed on surveyor  
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Figure 5: Closed tray transfer checked for parallelism  
 
 
Figure 6: Closed tray impression  
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Figure 7: Open tray transfer checked for parallelism  
 
 
Figure 8: Open tray impression  
 
Materials and Method 
 
 Page 28 
 
 
Figure 9: Attachment of Implant analogues  
 
 
 
Figure 10: Die stone cast prepared from closed tray impression  
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Figure 11: Die stone cast prepared from open tray impression 
 
 
Figure 12: Angulations measured using co -ordinate measuring 
machine(GMT Germany)  
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Table 1: Descriptive statistics  
VARIABLES N MINIMUM MAXIMUM MEAN SD 
OPEN 1 10 87°46'8" 88°46'8"  88°4'12" 0°28'48" 
OPEN 2 10 86°42'28" 88°42'28" 87°36'36" 0°43'48" 
OPEN 3 10 87°31'59" 89°31'59" 88°37'48" 0°48'36" 
CLOSED 1 10 86°46'8" 88°46'8"  87°52'12" 0°33'36" 
CLOSED 2 10 83°42'28" 88°42'28" 86°6'36" 1°57'18" 
CLOSED 3 10 87°31'59" 89°31'59" 89°13'48" 0°57'36" 
 
Values in degrees converted in decimal  
VARIABLES N MINIMUM MAXIMUM MEAN SD 
OPEN 1 10 87.77 88.77 88.0700 .48305 
OPEN 2 10 86.71 88.71 87.6100 .73786 
OPEN 3 10 87.63 89.63 88.6300 .81650 
CLOSED 1 10 86.77 88.77 87.8700 .56765 
CLOSED 2 10 83.71 88.71 86.1100 1.95505 
CLOSED 3 10 87.63 89.63 89.2300 .69921 
 
Note:  N: number of samples  
Open 1: Open tray impression of Implant 1  ;Closed 1: Closed tray 
impression of Implant 1  
Open 2: Open tray impression of Implant 2 ;Closed 2: Closed tray 
impression of Implant 2  
Open 3: Open tray impression of Implant 3 ;Closed 3: Closed tray 
impression of Implant 3  
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Table 2: Independent t test to compare the mean values of the 
variable with the control values[Statistically significant difference 
exists between the mean of the variable and the control (p<0.05) ]  
Variable Independent t  test  
t  df Sig.  Mean 
Difference 
Std. 
Error 
Differ
ence 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Open Implant 1  3.395 9 .008 1.72000 .50662 .57394 2.86606 
 
Table 3: Independent t test to compare the mean values of the 
variable with the control values  [Statistically significant difference 
exists between the mean of the variable and the control (p<0.05) ]  
Variable Independent t  test  
t  df Sig.  Mean 
Difference 
Std. Error 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Open Implant 2  2.972 9 .016 2.30000 .77388 .54936 4.05064 
 
Note: Open Implant 1: Open tray impression of Implant 1  
 Open Implant 2:  Open tray impression of Implant 2  
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Table 4: Independent t test to compare the mean values of the 
variable with the control values  [Statistically significant difference 
does not exist between the mean of the variable and the control  
(p>0.05)] 
Variable Independent t  test  
t  df Sig.  Mean 
Difference 
Std. Error 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Open Implant 3  1.553 9 .155 1.33000 .85635 .60720 3.26720 
 
Table 5: Independent t test to compare the mean values of the 
variable with the control values  [Statistically significant difference 
does not exist between the mean of the variable and the control  
(p>0.05)] 
Variable Independent t  test  
t  df Sig.  Mean 
Difference 
Std. Error 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Closed Implant 1  3.225 9 .010 1.92000 .59535 .57322 3.26678 
 
Note:   Open Implant 3: Open tray impression of Implant 3  
 Closed implant 1: Closed tray impression of Implant 2  
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Table 6: Independent t test to compare the mean values of the 
variable with the control values [Statistically significant difference 
does not exist between the mean of the variable and the control  
(p>0.05)] 
Variable Independent t  test  
t  df Sig.  Mean 
Difference 
Std. Error 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Closed Implant 2  1.853 9 .097 3.80000 2.05047 .83849 8.43849 
 
Table 7: Independent t test to compare the mean values of the 
variable with the control values [Statistically significant difference 
does not exist between the mean of the variable and the control  
(p>0.05)] 
Variable Independent t  test  
t  df Sig.  Mean 
Difference 
Std. Error 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Closed Implant 3  .995 9 .346 .73000 .73333 .92892 2.38892 
 
Note:   Closed Implant 2:  Closed tray impression of Implant 2  
   Closed implant 3:  Closed tray impression of Implant 3  
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Table 8: Final chart with the p values of independent t tests 
[* Mean difference between case and control is statist ically significant 
(p<0.05)]  
TECHNIQUES VARIABLES MEAN ± SD P VALUE OF 
T TEST 
 
OPEN  
IMPLANT 1 88.07 ± .48 .008* 
IMPLANT 2 87.61 ± .73 .016* 
IMPLANT 3 88.63 ± .81 .155 
 
CLOSED  
IMPLANT 1 87.87 ± .56 .010* 
IMPLANT 2 86.11 ± 1.95 .097 
IMPLANT 3 89.23 ± .69 .346 
 
Table 9: Mean difference of open and closed method  
 Open tray method Closed tray method 
Implant 1  1.72000 1.92000 
Implant 2  2.30000 3.80000 
Implant 3  1.33000 0.73000 
 
Note:  
Open: Open tray impression    Implant 1:  0
o
 implant 
Closed: Closed tray impression   Implant 2:  17
o 
implant 
       Implant 3:  28
0  
implant 
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Graph 1: Comparison of open tray impression method with control  
 
 
Graph 2: Comparison of closed tray impression method with control  
 
Note: 
Open 1: Open tray impression of Implant 1(0
o
) Closed 1: Closed tray 
impression of Implant 1(0
o
) 
Open 2: Open tray impression of Implant 2(17
o
) Closed 2: Closed tray 
impression of Implant 2(17
o
) 
Open 3: Open tray impression of Implant 3(28
o
) Closed 3: Closed tray 
impression of Implant 3(28
o
) 
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 A total of 10 samples each containing three implants were 
assessed by open and closed tray impression techniques, m aking a total  
of twenty samples . The three implants in each cast  was divi ded into 
open implant-1, open implant-2 and open implant -3 each containing ten 
values in open tray impression technique. Similarly closed -tray 
impression technique values were divided into closed implant -1, closed 
implant-2 and closed implant -3 each containing ten values.  
 
 Descriptive statistics was calculated for all the variables (Table 
1). Values in degrees were converted to decimal to input them into 
Spssv.20  as Spss cannot read any data in degrees. The standard angle 
of implant 1 was 89.79, implant 2 was 89.91 and implant 3 was 89.23. 
The 10 samples under open implant -1 had a mean value of 88.07 with a 
minimum of 87.77 and a maximum value of 88.07 with a standard 
deviation of 0.48305. The 10 samples under open implant -2 had a mean 
value of 87.61 with  a minimum of 86.71 and a maximum value of 88.71 
with a standard deviation of 0.73786. The 10 samples under open 
implant-3 had a mean value of 88.63 with a minimum of 87.63 and a 
maximum value of 88.63 with a standard deviation of 0.81650. The 10 
samples under closed implant -1 had a mean value of 87.87 with a 
minimum of 86.77 and a maximum value of 87.77 with a standard 
deviation of 0.56765. The 10 samples under closed implant -2 had a 
mean value of 86.11 with a minimum of 83.71 and a maximum value of 
87.71 with a standard deviation of 1.95505. The 10 samples under 
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closed implant-3 had a mean value of 89.23 with a minimum of 87.63 
and a maximum value of 89.23 with a standard deviation of 0.66921.  
 
 Independent t tests were performed to compare the mean values  
of the variables with their control values.  Table 2 shows independent t  
test with a mean difference of 1.7200 for open implant -1 when 
compared to control . The result was statistically significant with p 
value at 0.008. Table 3 shows independent t test wit h a mean difference 
of 2.300 for open-implant 2 when compared to control. The result was 
statistically significant with p value at 0.016. Table 4 shows 
independent t test with a mean difference of 1.3300 for open -implant 3 
when compared to control.  The result was not statistically significant 
with p value at 0.155.  
 
 Table 5 shows independent t test with a mean difference of 
1.9200 for closed-implant 1 when compared to control . The result was 
statistically significant with p value at 0.001. Table 6 shows 
independent t test with a mean difference of 3.8000 for closed -implant 
2 when compared to control. The result was not statistically significant 
with p value at 0.097. Table 7 shows independent t test with a mean 
difference of 0.7300 for closed -implant 3 when compared to control . 
The result was not statistically significant with p value at 0.346.  
 
 Table 7 shows the consolidated values with statistically 
significant results obtained for open implant 1 and open implant 2 with 
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p value at 0.008 and 0.016, whereas closed implant -1 showed 
statistically significant value with p value at 0.001. Table 8 shows the 
mean difference for open implant -1 and open implant -2 implying lesser 
deviation from the standard when compared to closed implant.  
 
 Since the study involves assessment of better impression 
technique by comparing close values from the control, lesser mean 
difference was considered to be a better impression technique and 
clinically significant. P values < 0.05 show statistically significant 
result .  
 
 Statist ically significant p value was achieved for implant 1 with 
open tray and closed tray impression techniques, hence better accuracy 
in impression. Whereas implant 2 and implant 3 (using multi -unit  
abutments) showed no statistical significance (more devia tion from the 
mean), hence less accurate than implant 1 with both open and closed 
tray impression techniques. When implant 2 and implant 3 are 
compared open tray impression technique had significant p values 
(lesser deviation) than closed tray impression. The results of the 
present study show that open tray impression technique produces better 
dimensional accuracy when compared to closed tray impression 
technique when used for multi -unit abutment implants.  
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 Dental impression of implants placed in mouth form a critical  
aspect in final prosthesis and every effort should be made to ensure 
that the intraoral fit  is accurately reproduced in the impression 
produced. This enables the perfect fit  for the final abutme nt placed in 
the mouth. High precision in transfer of clinical conditions to dental  
laboratory is one of the most important factors in fabrication of  the 
prosthesis with excellent fi t  for ei ther natural teeth or implants.  
Therefore the essential  fi rst step for fabrication of a successful  
implant-supported prosthesis is accurate transfer of three -dimensional 
implant position and angulation from the mouth to the master cast via 
impression [5,6]. Inaccurate posit ion of the implant in the master cast  
makes it impossible to fabricate a well -fit ting prosthesis, and the 
resultant misfi t can lead to biomechanical complications such as screw 
loosening[7],bone loss[8],and ceramic veneer fracture as a result  of 
increasing stress within the prosthesis or at the interfac e of the implant 
and bone.  
 
 Multiple implants with di fferent angulations can cause distort ion 
of the impression material on removal [9].In a review by Lee et  
al.[10],it  has been reported that when the implants are more than three,  
angulation of implants may affect the accuracy. However,  when the 
implants are limited to 2 or 3, no e ffect was reported on the impression 
accuracy [11] However this study does not imply to using multi -unit 
abutments.  
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  As discussed earlier implant level impression techniques ar e of  
two types –  the open tray and the closed tray technique. The open tray 
technique involves fastening an impression coping to the implant with 
a screw that projects above the height of the coping and through an 
opening cut in a custom impression tray. The screw is loosened when 
the material is set and the tray is removed from the mouth with the 
impression coping retained within the impression. An implant analog is 
fastened to the impression coping using the same screw. The open tray 
technique allows for the impression coping to remain in the impression. 
This reduces the effect of  the implant angulation, the de formation of 
the impression material upon recovery from the mouth, and removes 
the concern for replacing the coping back into its respective space i n 
the impression. Disadvantages of this technique are that there are more 
parts to control when fastening, there may be some rotational 
movement of the impression coping when securing the implant analog, 
and blind attachment of the implant analog to the im pression coping 
may result in a misfit of components.[12,13] Our study has concluded 
that open tray impression technique has better dimensional accuracy 
when compared to closed tray impression technique.  
 
 Martinez-Rus et al  2013[20] evaluated the effect of various 
implant-level impression techniques on the accuracy of definitive casts 
for a multiple internal connection implant system with diffe rent 
implant angulations and subgingival depths. They used six tapered 
Screw-Vent implants in a reference model with different angles (0, 15, 
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and 30 degrees) and impressions were made with polyether impression 
materials and concluded that  metal-splinted direct technique produced 
the most accurate casts.  
 
 Michael Stimmelmayr et al 2012[21] studied open and closed 
tray impression techniques for four implant inserted nearly bilateral  in 
ten edentulous jaws. They found that the discrepancy between the 
splinted pick-up impression technique and the transfer technique were 
in a range with clinical influence and for better accuracy of implant -
supported prosthodontics, the splinted pick -up technique should be 
used. [22] Similar study by the same authors to evaluate the accuracy 
of three different impression techniques digitally and concluded that  
for better accuracy of implan t-supported prosthodontics, the splinted 
pick-up technique should be used for impressions of four implants 
evenly spread in edentulous jaws.  
 
 Al Quran et al in 2012[23]  studied the effect of closed tray, 
open tray nonsplinted, and open tray splinted impr ession techniques in 
an edentulous maxillary cast fabricated in epoxy resin with four dental  
implants embedded and secured with heat -cured acrylic resin and 
concluded that the lowest mean difference in dimensional accuracy was 
found within the direct  (open  tray) splinted technique. [24] Mostafa 
TM et al 2010 studied a master cast representing a completely 
edentulous mandible fabricated in polyurethane resin and had four 
implants secured to the anterior interforaminal area. Linear distances 
Discussion 
 
 Page 42 
 
between implants were measured using a traveling microscope and 
found that there was no statistically significant difference between the 
direct unsplinted and splinted techniques while the indirect technique 
was statistically significantly different from the other two tech niques.  
 
 Naconecy MM et al in 2004[25] evaluated the deformation of a 
metallic framework connected to 15 stone casts fabricated using 3 
transfer techniques to determine the most accurate impression 
procedure.  They concluded that  the direct splinted technique was the 
most accurate transfer method for multiple abutments compared to 
direct nonsplinted and indirect techniques. [26] A study by Assif D et 
al in 1993 studied four impression procedures for accuracy in a 
laboratory model that simulated clinical practice.  The  accuracy of 
stone casts with brass  implant  analogs was measured against a standard 
framework using a digital microscope and concluded that when 
impressions were made by removing an  impression from smooth 
transfer copings and replacing the copings in the  impression, the 
majority of casts were unacceptable.   
 
 AB Carr in 1991[12] studied a five-implant mandibular model to 
produce seven casts by both the indire ct and direct  transfer 
coping techniques. Comparison was made by using a dental cast 
framework fitted to the master cast.  Differences in distances measured 
between each group and the master cast were analyzed to establish 
differences between  methods. For the model used, the direct technique 
produced more accurate working casts.   
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 Rutkunas Vet al 2012[27] evaluated the effects of 5 - and 25-
degree  implant  angulations in simulated clinical  casts on an  
impression 's accuracy when using different  impression materials and 
tray selections and concluded that increased angulation tended to 
decrease impression accuracy with the open-tray technique was more 
accurate with highly non axially oriented implants. [28] Si-Hoon Jo et  
al 2010 compared the accuracy of the implant master cast according to 
the type (pick-up, transfer) and the length (long, short) of the 
impression copings and concluded that pick -up type impression coping 
exhibited a significantly lower error rate than the transfer type.  
 
 Lee YJ et al 2009[29] evaluated the  accuracy of four implant-
level impression techniques  with optical  microscopy on two angulated 
conical  internal-connection implants. A master cast with two internal -
connection implant  analogs angulated 10 degrees from each othe r and a 
master framework were fabricated and concluded that the casts 
produced from nonoctagonal pickup  impression techniques were more 
accurate than those produced using transfer  impression techniques.  
 
 Cabral LMet al  in 2007[30] investigated 4  impression 
techniques to determine their dimensional  accuracy in comparison with 
a standard technique and concluded that the direct  impression 
technique with squared transfer copings with acrylic resin splints 
sectioned and welded after setting had better results.  [31] Daoudi                
MF et al 2001 investigated the  accuracy of four  implant  
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impression procedures using two  impression  techniques  and two 
different materials and concluded that  the repositioning impression 
technique at the  implant level produced less predictable results t han 
the pickup technique at the abutment level. The choice 
of impression material made no significant difference. They also 
compared the effect  of impression technique along with impression 
material to assess dimensional accuracy in 40 lab produced casts. They 
concluded that the open tray technique produced better dimensional 
accuracy with lesser rotational errors than closed tray technique due to 
greater errors in analogue position when compared to impressions.  
 
 Mohammadreza Nakhaei et al[32]  studied the three -dimensional 
accuracy of different impression techniques for dental  implants 
concluded that the open tray technique had similar results as the snap 
on technique.[33] Parameshwari G et al evaluated the accuracy of 
various impression techniques and impression materials in recording 
multiple implants placed unilaterally in a partially edentulous 
mandible. They evaluated 30 replicas of a resin matrix (control) 
containing four implant analogues placed unilaterally from the midline 
till  the region of second molar at  an angulation of 00, 00, 150 and 250 
to the vertical axis of the ridge respectively that  were obtained by 
using three impression techniques (stock metal tray, closed custom 
tray, and open non splinted custom tray). They also concluded that  
increased angulation tended to decrease impression accuracy and the 
open tray technique was more accurate with highly non  axially oriented 
implants for the small sample size investigated.  
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 Saboury A et al [34] compared the accuracy of four  impression-
making techniques in angulated implants based on vertical  gap and 
analysed four groups of five samples were - closed-tray snap-fi t  
transfer,  open-tray non splinted impression coping, metal  splinted 
impression coping, and fabricated acryl ic resi n transfer cap. A gold-
palladium framework was fabricated over the angulated implant 
abutments, the fi t of which was used as reference. The gaps between 
the metal framework and the implant analogs were measured in sample 
groups. They concluded that metal s plinted impression coping and 
fabricated acrylic resin transfer cap techniques produced quite more 
accurate impressions than closed-tray snap-fit transfer.  
 
 Özçelik[35]  TB compared the Dimensional Accuracy of Four 
Different Implant Impression Techniques in parallel mandibular 
implants digitally with a laser optical scanner and aligned by observing 
the superpositions of the anatomical landmarks using a software 
program. The groups were closed tray impressions with and without 
plastic caps, open tray impressions with a direct splinted technique and 
an improved direct  splinted technique. The results showed lesser 
dimensional accuracy in closed tray impression technique group.  
 
 Renato Sussumu Nishioka [36] assessed the accuracy of multiple 
implant-level impression techniques (open tray and closed tray) for the 
fabrication of 3-unit implant prostheses with strain gauge analysis.  
Transfer implant impressions were made using 2 techniques; ten 
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tapered copings not splinted (custom closed tray) and ten square 
copings splinted with acrylic - resin (custom open tray) with 
polysulfide impression materials and concluded that the custom open 
tray technique was the most accurate impression for multiple implants 
compared with closed custom tray.  
 
 Hakimeh Siadet et al[37] compared the two impression 
techniques for all on four protocol. They concluded that open tray 
techniques were more accurate and caused lesser dimensional 
instability.   
 
 The reason for better fit  and lesser dimensional instabili ty in 
open tray impression techniques is the reason why open tray technique 
is indicated when multiple implants are being restored.  Using a stock 
or custom tray with corresponding holes to the implant sites, this 
technique al lows for diverging angled implants.  The open-tray 
technique helps avoid mechanical locking and ultimately saves time 
and stress.   Clinicians can also splint  the impression copings together 
with resin before impression taking to improve accuracy. Splinting is 
done in cases of multiple implants as well as angulated implants,  
preventing dimensional changes in the impression.  According to Lee et  
al[10] when more than 3 implants are connected with different 
angulations, the dimensional accuracy after impression i s affected. 
Since we used surveyor to position only 3 implant fixtures  for 
correcting the implant angulations splinting was not necessary. Also 
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splinting is mainly employed while taking open -tray impressions only.  
In our study, we compared the efficiency of the open and closed-tray 
impression techniques. Hence the factor of splinting is not included in 
our study. The open tray technique is more accurate when done 
properly because the coping locks into the impression material and is  
not removed before fabricating a model. However closed tray technique 
are ideal for single unit implant restorations.   This technique can be 
used for multiple units, provided they are parallel .   Stock impression 
trays are used for the closed tray technique. If implants  are not  
parallel , the closed tray technique can cause the impression to lock into 
the patient’s mouth. Closed tray can be inaccurate if the impression 
coping is not placed back into the impression properly before 
fabricating models for the case.[38]  
 
 Very few studies have found the closed tray impression 
technique to be superior to open tray impression technique. Contrary       
to much favoured open tray impression techniques study by Balouch F 
et al [39] on comparing dimensional Accuracy between Open -Tray and 
Closed-Tray Implant Impression Technique in 15° Angled Implants and 
concluded that closed impression technique had less dimensional 
changes in comparison with open tray method.  
 
 Studies by Gallucci et al [40] compared the accuracy outcomes 
of open- and closed-tray implant impressions for partially edentulous 
patients. Eleven partially edentulous spaces in seven patients with two 
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existing implants for fixed partial dentures were included. Group I 
(closed-tray) and group II (open-tray) were compared using 
microcomputed tomography scanning. No statistically significant 
differences were found between the closed - and open-tray techniques.  
Nayereh Rashidanet 2012 [41] compared the accuracy of two different  
impression techniques with two different impressi on coping shapes 
using polyether impression material to obtain precise definitive casts.  
Two reference acrylic resin with five internal connection implants  
having different shapes of impression copings were fabricated. Twenty 
medium‐consistency polyether impressions of these models were made 
with square and conical impression copings of each system using 
open‐tray and close ‐tray techniques. Matching implant replicas were 
screwed into the impression copings in the impressions. Impressions 
were poured with type IV stone, and the positional accuracy of the 
implant replica heads in x ‐ ,  y‐ ,  and z‐axes and also rotational 
displacement were evaluated using a coordinate measuring machine. 
They found  no significant difference between direct and indirect  
impression techniques.  
 
 A study by Marzieh Alikhasi et al 2011[42]  studied the accuracy 
of an abutment level impression method with that of an implant level 
(direct and indirect) impression method using polyether impression 
material to obtain precise definitive cas ts and prostheses and found no 
statistically significant difference between the two techniques. Gillian 
Brewer Alexander et  al [43] conducted a study to check the effect of in 
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vitro of closed and open tray impression techniques for Nobel  Active 
implants placed at various angulations. Twelve open tray and 12 closed 
tray impressions were made. Occlusal , lateral , and frontal view 
photographs of the resulting casts were used to measure the linear and 
angular displacement of implant analogs and no signifi cant difference 
was found in the impressions made of Nobel  Active implants with the 
open or closed tray techniques. They concluded both techniques had no 
effect on Nobel implant systems. Also studies by Hamidreza  Rajati  
Haghi et al [44] concluded that both impression techniques produce 
same dimensional accuracy with no statistical significance.  
 
 Erica Dorigatti  de Avila  et al in 2015[45] analyzed the effect  of 
the association among trays, impression technique, and the type of 
stone with angled implants under standardized laboratory conditions. A 
framework was fabricated with titanium cylinders and 2 -mm–diameter 
cylindrical  titanium bars and served as the standard for the assessment 
of all  subsequent measurements in determining the accuracy of casts 
made from different transfer procedures.  They formed 6 experimental 
groups, and the gaps values between the framework and the 
experimental casts were compared with the gap between the framework 
and the analogues of the CAD/CAM matrices and concluded that  the 
gaps values formed between the metallic framework and implants were 
within the limits established by science.  
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 Chang WG et al 2012[46] compared the accuracy of casts made 
using three different impression techniques to obtain an accurate 
definit ive cast  for fabrication of multiple -implant prostheses. Twelve 
experimental groups were formed combining the following conditions:  
three impression techniques, two impression materials, and two cast  
materials. The main effects of the three factors were analyzed by three -
way analysis of variance using the full factorial general linear model 
between factors. The results showed that there were no significant  
differences in mean values for the transferred dimensions between the 
control and experimental groups. None of the measurements in the 
horizontal plane of the definitive casts demonstrated significant 
differences among the impression techniques with different impr ession 
and cast materials.  
 
 Mpikos P et al in 2012[47] investigated the effect of impression 
technique and implant angulation on the impressio n accuracy of 
external- and internal-connection implants using a novel experimental  
device. An experimental device was designed and fabricated to make in 
vitro impressions by means of open- and closed-tray techniques.  
Impressions of eight implants with two  different connections (four 
external-hex and four internal -hex) at  three angulations (0,  15, and 25 
degrees) were made using a medium -consistency polyether material . 
 Evaluation of implant impression accuracy was carried out by directly 
measuring the difference in coordinate values between the implant 
body/impression coping positioned on the base and the impression 
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coping/laboratory analog positioned in the impression using a touch -
probe coordinate measuring machine. Within the limitations of the in 
vitro study they concluded that the open- and closed-tray techniques 
had no effect on the accuracy of multiple implant impressions.  The 
interaction between impression technique and implant angulation was 
also not significant.  
 
 Wenz HJ et al 2012[48] investigated the deviations of the 
implant positions of both impressions and casts using different 
impression materials and techniques. In  a standardized ex perimental  
setting, 5 stone casts were produced with 5 different techniques using 
polyether or polyvinyl si loxane  and concluded that  no significant 
differences for the relative deviations were found for impressions  or 
for casts. [49] Rashidan Net al 2012 compared the accuracy of two 
different impression techniques with two different impression coping 
shapes using polyether impression material to obtain precise definit ive 
casts.  Two reference acrylic resin models with five internal connection 
implants having different shapes of impression copings were 
fabricated. Twenty medium-consistency polyether impressions of these 
models were made with square and conical impression copings of each 
system using open-tray and close-tray techniques. They found no 
significant difference between direct  and indirect impression 
techniques.   
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 Herbst Det al  in 2000[50] evaluated and compared 4 impression 
techniques in terms of their dimensional accuracy to reproduce implant 
positions on working casts and concluded that  the dimensional 
accuracy of all the techniques was exceptional and the observed 
differences can be regarded as clinically negligible. [51] Spector MR et 
al 1990 created an experimental model was developed to test the 
accuracy of open and closed tray impression techniques and the 
components used to make the transfer records. Statistically,  no 
significant difference was found between the three methods tested.  [52] 
Al-Abdullah K et al 2013 evaluated the accuracy of the Robocasts and 
compare them to those definitive casts fabricated with conventional  
implant impression techniques (open tray with splinted impression 
copings technique) and concluded that  accuracy of fit  was not 
influenced by the implant angulation or position for either impression 
technique or by the Encode healing abutment height for th e Encode 
impression technique.  
 
 Gallucci GO et al in 2012[53]  compared the accuracy outcomes 
of open- and closed-tray implant impressions for partially edentulous 
patients. They were compared using microcomputed tomography 
scanning and found no statistically significant differences were found 
between the closed- and open-tray techniques. There were no 
differences seen between open- and closed-tray impression techniques 
in partially edentulous patients when implants had less than 10 degrees 
of angulation. [16] Conrad HJet al in 1997 determined the effect the 
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combined interaction of impression technique, implant angulation, and 
implant number has on the accuracy of implant definitive multi -unit  
abutment casts. The average angle errors for the closed and open tray 
impression techniques did not differ significantly and there was no 
interpretable pattern of average angle errors in terms of implant 
angulation and implant number. The magnitude o f distortion was 
similar for all combinations of impression technique, implant 
angulation, and implant number.   
 
 From the above cited literature we can conclude that the open-
tray impression technique was more accurate than the closed -tray 
impression technique for completely edentulous patients, but there 
seems to be no difference for partially edentulous patients and the 
accuracy of implant impressions is affected by the implant angulation 
when it is greater than 20 degrees for partially and completely 
edentulous patients.  No previous studies were done to compare the 
open and closed tray impression techniques while using multi -unit  
abutment.  
  
 Similar to the above mentioned studies, in our study where 
closed and open-tray impression techniques are compared while using 
multi-unit  abutments we obtained results showing that open -tray 
impressions have less dimensional changes when compared with 
closed-tray impressions. Statistically significant p value was achieved 
for implant 1 with open tray and closed tray impression techniques, 
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hence better accuracy in impression. Whereas implant 2 and implant 3 
(using multi -unit abutments) showed no statistical significance (more 
deviation from the mean), hence less accurate than implant 1 with both 
open and closed tray impression techniques. When implant 2 and 
implant 3 are compared open tray impression technique had significant 
p values (lesser deviation) than closed tray impression.  The results of 
the present study show that open tray impression technique produces 
better dimensional accuracy when compared to closed tray impression 
technique when used for multi -unit abutment implants.  
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 Impression is the most important step in implant retained 
prosthesis. The best  and accurate impression will lead to passive fit  
and accuracy of the prosthesis. Different techniques are available till  
date to make impressions for implants. No single technique is suitable 
for all cases. The selected technique should suit the individual case.  
However the type of technique is also strongly dependent on the 
clinician’s skill.  Hence an impression technique, ideal for the selected 
individual and the clinician’s skill must be chosen to deliver a  
prosthesis that  passively fits  the implant and results in lesser 
biological  and mechanical complications and result in longevity of the 
implant restoration.  
  
 Therefore we conclude that the dimensional accuracy of op en-
tray impression technique is better than the closed -tray impression 
technique while using multi -unit abutment in dental implants. Hence 
open-tray impression technique is found to be a better impression 
technique for making impressions while using multi -unit abutments in 
dental  implants.  
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